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WHAT IS CLAMED IS: 



* 1. A tefephorsv sysiern composing: a server comprising a receiving rnecharsssrrs for receiving a telephony 
« dasfcnatxsrs cods representing a telephony delation address, sn assigning mschanism for assigning an 
s internet protocol packet destination address corresponding to said telephony destination address, and a 
s eexTimunJcafiofss mechanism for packaging and forwarding payioad data to an internet protocol router. 

2 The ieiephony system according to cia:rn 1, whars'r! said mechanism far receiving, a teisphony 

* destination code campr ;ses a roechsmsm for receiving a PSTN destirssaiori teiephone number. 

* 3. The telephony system .secerning to tmrn 1 . wherein said mechanise for racaiving a telephony 
s destination eoaa comprises- a mechanism for receiving a P8X destination telephone np-nosr. 

s 4. A communwanoos management system for transmitting psyiosd data to an originating standard 
cisaiouf telephony oommphicaliorts s-qyipmsnt, said system comprising an Into-met server c.os.:gisd So 

* receive call insiiefeao rsquesss froro said standard dlaiooi toiephony oornmonfcatsons equipment, asld 

« intornet server comprising an iP protocol irasrfscs to an interns* host and a mechanism for conveni?*g s 
s received telephony destination code to an IP address, 

s S. The communicators management system according so claim 4, wherein said paytoad data composes 

« 8. The communseasiofiS nonage-moot system according to claim 4 whors-tp said payioad dais comprises 
s vowe dasa. and said standard dtatout ieiepnony eonm-tonications equipment comprises a digital telephone. 

s 7. The communications management system according to daim 6, wherein said d-gsts- telephone comprises 

;: a PBX •ai«PhO!1:S:. 

« oornpfises a maehsnism tor determining, from a tsfepttony destination code received by said Internet server 
s internet servers said payioad dais should baWwarded, said i r?ternet server and each of said other internet 

HOW COMMUN ICATIONS EQUIPMENT TO 

TOCGL 
NETWORKS 

BACKGROUND OF THE INVENTION 
1 . Reservation of Copyright 

The disclosure of this patent docsuiwst ooniaips rnaierisi which sa subject la copyright protection. The 
copyright owner has no objection to ihe facsimile reproduction by anyone of the patent document or the 
patent dssciosurs. as it appears in ihe 0 .S. Patent and Trademark Dftios patent fiies or rscords, b-st 
otherwise twrm all oapydghfs wtiatsoevsr. 

2 Related Appiication Osta This Application is related to, and osaims priority under 3-5 U.S.C. § 1 19 wiih 
rsspact to, prior Provisionaf AcpSioation No, 60/012,866 ism Carets 8, 1936 and prior Provisions: 
Application No. 80/013,240 fiiad Marcn 1 1 , 1996, ih« contents of each of those provisions! applications 
boing hsrsby ospressiy incorporated harsin by reference In their enSmty. 

3. Field of invention 

The present fpven&er} r^ia^s to a system tor iinKing stendard tsisphony cwmuoicaftor>§ using mrnn$t. 
piofocois. 



4. Description of Background Information 
Tsiispfiooy communications systems conne 



S«d^t tsiaohony cor^municsaorss sys'sms may compnss a netwon-. of vsryfi-sg systems ipjor-sopnaorad 
wiih various typos of transmission links, Such irsfarconnsoted sysiems may inciude. e.g., centra* systems 
private branch oxchaoge (P8X) systems, and kay teiaphons systems . Transmission iinks provide iinks 
across vsrsous physics; distances, serving as. e.g., iong-distsnoe isnes, iocai exchange carrier linos. 
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foreign exchange (toes, 800 WATS iirtas, artcifof tie-lines. Trie physical connection may be mads with the f 
use of s catsle, e.g. , 3 twisted copper pair, tfcer-opSc cabling, two-wire open lines, eoassal cable, or it may | 

radio links. One or more combinations of existing, or future irsnsmssstort Ssctsnofogtss may oe used, such s 
ssTI, 

CEPT PCM-30. SONET, ISDN, frame relay, and synchronous transfer mode. 

{telephone, fax, roodsni, etc.) to soother, in accordance with a teisphone number {the telephony 
destination address) specified fey one of the telephony devices to be connected. A telephone number over | 

(number pian area {NPA} ) , Mowed by a three-digit exchange cods (sometimes referred to as NNX or 
HXX) , and then a four digit cade used to identify the 

specific telephone ism of the destination telephony device. 

\n »\a«ipte a le t?piiJr-> eomm.u-ications swstem i» a pn-rc s^ite^ed ;*ecnone netc.Oi* n' 5 Sl N: 
Access to the PST N is provided using the ieiephony communications aqtiiprnert!, as well as otter 
equipment s«ch as hardwiring which is extended between the teiephony coajroimicatkms equipment and | 
a svstem cdm \vhich s? * infer drcer For instance hardwiring may extend from *hs tetephonv 
communications equipment to 3 wait outlet, trom the wall outlet to the bussing: exterior, and from the 
building exterior to the telephony commnnlostions system. AliemsiiveSy, telephony communications 

through other known means, In aftnsr ease, a considerabie amount of hardware is prsserstiy « piase to 

communication* equipment (e.g., telephone}.. 

Conventionally, communications over telephony communications systems are performed based 00 a 
connection-oriented network model . in the eonneetton-iirtenfad network model, a pathway is formed 
between a source nods and a destination node of the telephony communications system before 
v. v ( (« 1 (. 1 11 1 i , \»h t c i jy t v. t 1 "><}>• s .1 i atli \ « h» 

pathway is eommooiy estabisshed using a handshaking procedure to which the source node requests 
communication by informing the network of the destination nods, the network than notifies the 

destination nods of tiia request, whereupon the destination nod® accepts or refuses a request for 
communication, if the destination node accepts the request for commu 
^ « !%,; on rtiV* W - a! »i'SO jtivi ,<f tho oaham, ; i-nmon o v s a; 

Conventional PSTN-iype telephony communications systems connect telephones as follows. The caller 
(source) requests a communication by dialing { informing; the PSTN of a telephone number (destination) . 
After the telephone number has bean dsaied, the PSTN establishes a oath, reserves whatever rasoyi"Ces 
are nscessar/ to maintain that path, contacts lha destination by ringing its phona, and conducts the 
communication after the request Is accepted As such, the resources of the PSTN remain reserved from 

Under the present recj-jfatory scheme, communications over telephony communications systems are 
classified among three categories: IntratATA CLoeaf Access Transport Area'*) , intsrlATA and 

i •< 1 v 1 t " % o <r - \ ^ h * c 1 " >o j •< - " r > *■ i* ! 

"coas ase io-^ted rtclaianica >"is a-sas^c^ n 5 ^n^cnnfx s-d -"-s--vr o-al "ir^vunsco'ion is 

Typically, the three categories 

rank as isstad above In order of expense w<ih intrsLATA. communications geoeraily being provided ai the 
fewest cost. 

in view of fhe above, there is a need for a system that is capsbie of maadmizirfg the corn man: cations of 
prasantly avaiiabie resources, including resources not presently used by conventional telephony systems. 
There Is also a nasd for a system tnat is capable of raducing costs associates with conventional 
telephony commutations systams. 

It is costly to rsoonfigure a given traditional telephony ocmrnunlcallorts sysism. such as a csntrex system, 
a P8X system, or a key telephone system, As ;uet one example, the creation and testing of a new 
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tetepberfa circuit will be qtsite iafaor-inSsnsivs, requiring such actions as ic-ssfersg the swjtch. finding a 
suitable and available vvjrfng connection to establish the fetephon8 circuit, asking many cross- 

. >!>"■£>■,> 01>> !.-•:: .V ^ f. . :C ■ O: U- : -. V- t^t. 0. • 'CJ S^t^'it'slft'.- t-^J'^»!-!.>!-C". or^: 

pesfoswing different testing and verification procedures to ensure that a proper oonnsofion ss made, if at 
any critical point in the path of a circuit, the avaitebts tines teach their fell capacity, new lines will need to 

manner to oiskze existing cable i&ciiiiies. Much effort has been spent ;«cerstiy to integrate computer 
technologies having much mors flexibility mih natd-wired/switched teiephony systems, to tfcu* eomoine 
roe strengths of each of 

these areas Computer telephony integration {CTi) standards have been developed for communications 

(CSTA) and swsSeh-eornpujer applications interface iSCAl; , Verslt and the INTEt-propoasd high-speed 
serial interface. 

Ther® is a need to further reduce t&Bitatiwss and configuration costs associated with hard-wtred/smSched 
telephony systems. There is aisa a need tor systems facilitating she efficient utilisation of compute 
systems and networks for telephony applications, for iocs: iotra-offics, local extra-office, Song distanes and/ 

5. Definition of Terms 

The fallowing term definitions are provides' to assist in conveying an understanding of the various 
sxemplary embodiments and features disclosed herein. 

Con:n:seiioni8Ss-styi« network layer protocot: 

A connechonisss-sfyte network layer protocol is defined in Chapters S and 7 of Radta Pehman's book 

snbfed '•■merconnscfsans Bndo.es Routes," Acdison -Wesley { 1992}. pages 127-148 anci f 

The content of the Chapters 6 and 7 of this took is hereby exprossty incorporated by reference herein in 

protocols, 
internet 



internet accommodates a new computer thai connects to the internet by adopting the now connects© 
ps« of the internet and beginning to route Interost traffic over the new connection and through the n« 
computer. Th® internet uses a connectionless- style network taysr protocol 

Telephony Communications tSqsjspment: 

A device compatible with a tsiephony communications system. An exarnpSe of such a device is one t 
in-isates a connection by specifying, among other tmnQjs. a telephony destination address, and compi 
a call connection when its telephony destination address has b&m specified by another device. & 
of telephony communications equipnwst Include analog snd digital telephones, cellular telephones. | 
facsimile machines^ end diai-oirr. data and/or facsimiie modems. | 

SUMMARY Ot- THE iNVSNTiON The p;eseni inveniion is provider! to »^>ove upon conven&onai | 
comfnanicatbns systsms by maximlxing tbs efficiency usage of cortrirsunicafions resources, thereby 1 
reducing costs, e.g., related to irsfrastrLictera, enhancsmsnts and usage, to order to achieve this end, one | 

one or more specific objects or advantages, snch ss those noted heiovv. | 

One object of the present invention is to better taciiiiate cotrriritrnioations over the internet, using siaridatd 1 
tsicpnony comirnijnications equipment. | 

Anotrier object of the roresent ifw«f?tsoi; ;» to efftoisiitiy use existing teSephonv rescuroea to corfimsintcate 4 
by taking advantage of hardware presently in place within the existing telephony corn 
infrastructure, as weii as to provide mors versatile new communications techno* 



A further object of the present inv 
by, to! instance, identifying an-iAs 
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To «ctnev» Ih^ss and oth®r onsets, ths orassri! ms/mUm may be di^sied to a oiathod or system, or one 
or mof« parts thereof, tor managing communicates feeswen a source and a destination to »!kw payiosd 

network (PSTN) . A network of interne!: servers may be connected to the SrsterneS arid to telephony 
communication systems. As such, telephony communication equipment cm access the interns! through 
internet setvefs o! the network, Payfoad date sent by telephony cemvnunicatiorf equipment to a loeai 
Internet server is s«nt <m the Internet to a different inismet server ©i'ths 

network located proximate to the destination specified in the ooromonsoatioo, 

BRIEF DESCRIPTION OF THE DRAWINGS The above sod other objects, features, and advantages of 
the present invention are further described in the detailed description which follows, with referorsos to the 
drawings by way of non-Hasltlng exemplary embodiments of the present invention, wherein like reference 
numerals represent s-msSsr pans of ;he oresent w8i«Bri ihroaghout the several views and wherein: 

Figure 1 is a block diagram lllusit aflng an exsmpie embodiment of the general hardware corporation 
used to Implement m internet- integrated" communications system of the present invention; 

Figure 2A (« a block digram of an sxempsory embossment of an sntegnateo: telephony system; of she 
present invention: Figure 28 show;; a LAN-based exchange implemented as a ciieniiserv^r srehiiectnre; 

Figura 20 lustrates s high-level How chart of some steps forming part oHbe general operation of a 
telephony client; Figure 3 is a flowchart demonstrating an exampie of She process performed by an 

tid ( sfc ~\ tp p „e s (? v 'i n d m e ^ c 



">l Hi Jf SCR rTIOr- t> L^" \*R> ^ vp KT g se •> » o .><. v agr.j n ius Kas^ I 

m example of the genera; hard wars configurs ion used to implement this Invention. Items 10 and 80 of 

O K' t^l ( if U!k.U M <: v. r J is. > Os. >• s J > C PO <. , t { ^!!<3k j j! 

the scarce and destination tor the purposes of this application. However, any node having telephony 
communications equipment capable of generating output may be deemed a source, any node having 

node having jaiephony communication eo*ulprnsnJ capable' of generating output and receiving input may | 
bo deemed both a source and a destination 

The telephony communications equipment of source 10 may include devices compatible with a telephony | 
• system that initiates a csil cooneohon by specifying among other things, a teiephony 

! =tt f I •> " t i i ■> ^ ^ t r ' ■> t - •> ^. I ^ m 

compatible with a teiephony comroL:nio3t:oos system Shai receives a csll cooneoisoo when their isiephony | 
destination address has been specified by another device. Exarnpies of teiephony communications 
equipment snciuds sns;og and digitsl Setephenss. cellular tslephonss, Sacsimiie mschinss. and dsai-out 

of whsch: provides access to Internet SO. Internet server 41 coiresponds to sooroe 10 and Irstsrnet server 
42 corresponds to destination 62. 

interBel server 41 and 42, and their function. v.<iii be desoriborf '« greater dsiell later sn Sto application. 'The f 
public swtcb telephone network (PSTN} is used So provide for communications between the teiephony 
communication* s^uipmssn?, at soufce 10 srsd intemst ssrvsr ^t, S^-iiiany, P&Tn5s22 and 23 ars used to \ 
provide for eommuriication between the tslephony communications equipment 80 add each of internet 
servers 41 and 42. As shown in Figure 1, PSTMs 21-23 serve as telephony communications systems 

communications equspfnenl 

in addition, communication may bs established vsa the internet protocol network {e.g., a local area 
network or the internet) at 31 between telephony communications- equipment at source 10 and internet 

telephony oommiwcatons shipment 60 and internet ssrvsr 42, 
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By virtue of PSTNs 21-23 sod htterost routes 31-32, the telephony <^rsrs»i«ic&tiGr>s squrpmsnt at souroe : 
10 and destination 80 sr« sole to comrmsnicate with at least their respective Internet servers. Ooco 
„o o c s h sheo h^h ts -R.n > vO^ir ■> s^v-ib - * J ^»Nt akii : 

60 and the corresponding Internet 

sarver, comm«njos«o?> tsstw&sn tne ecppnwa: si source 
the internet under fee control of their respective 
communications received by an internet server f. 
Internet SO. As will be describees sater, internet ss 

must be used to determine the address of Internet server 42 corresponding to destrnatrcin 60 before 

exists for communications feeing sent between source 10 and destination 50. Namely, communicates 
between source 10 and destination 80 may be sen; through PSTN 23, bypassing interns; 50 and internet | 

When transmitted over Internet SO, communications are received at Internet server 42 -.'Met is 
designated by Internet server 41 based on destination information provided m the communication. The 
communication torn proceeds trough either PSTN 22 or through m Internet protocor nefctfork at 32 to 
destination SO. In consrast men transmiSted over PSTN 23, cc Vr«sn sessions are mads directly from 
internet sarv®f 41 to the telephony eommunteatfens equipment at destination ©0. Communications are 
directed ovesr PSTN 23 by internet server 41 when such a pathway presents the least costly use of 
communication 

resources, For esarnpie, as mil be described m mere detail wtwater, trie Internet server may determine i 
thai ihe roost efficient or least costly oommuraestson can be performed cssng a PSTN when no internet 
server is local to she destination. 

An exampia of the functions psrforrned by an Interne! server 41 is made apparent from Figures 3-6 which f 
describe an exemplary process; undertaken by the Internet server in accordance with one embodiment of | 
the present invention, as applied in particular to communication by facsimile from a facsimile machine. 
The exemplary process described with respect to Figures 3-5 is also applicable to communications of 
other types of date, such as voice dsta which Is further described ialer. 

Figure 3 describes the process performed by the internet server whan a communication is reserved from f 

i o > > ■! i t ! ,-• ! s f 

communication t» detected at the Snsemet mmr fetep 30 1 j . the source of that mowing communication 
is determined in step 302 based on identifying information provided in that communication. For instance, 
the incoming commrrntcation may include an automatic number rdenbfteaborr <AND code whseh may ne 
compared fo a database of codes corresponding, to dies-its. The AN) code may correspond to the 
telephone number or other identifying sods corresponding to the telephony eornrr<un:cstioo equipment 

comfnuuloation Is a client of the network system of internet 

servers At step 303, if the source of She communication is not s client of the network system, the process | 
proceeds to step 304. 

At step 304, io < « im >. t t o <. of 8»»» \^ * u ul_.r» j i'ni r 

permitfed oft the network system by the present invention to telephony communication equipment at 
sources thai are not dients of the network internet servers. If the bee trial limit is reached, ihe process 
proceeds to step 306 where a sales message may be sent to the telephony communication equipment 
srsiisating fne communication, after whseh tsme the process proceeds to step 30?" where the telephony 
communication .system t®nr»eciion between the telephony communication equipment at Ihe source and 

been reached, the process proceeds So step 305 where the number of free tr ials corresponding to the 
v. ^ m ^ t f >. ^ i s ~ jnrt st ^ b t r i lo i 1 - » ^ ! t t c ^ i „ 

prooeeds from step 305 to step 308, 

If at step 3Q3, it is determined that the incoming communication was Initiated by a client, the process 
proceeds to slop 308. At step 308. Ihe interne; server waits for further communication from the client, 
assuming that data is not provided In the !mt:sl communication. While welting, the internal server may 
generate a signal such as a dial lone and send that signal to the telephony 

scj uipmaef at the source so as lo promo! fuither communication. Other handshaking may f 
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also be provided as necessary to efcost further commas-scaSon from the telephony eomrnanteaiioh | 

in« >t v. ik.„ v s * iqfn I i v * « tvwi i tno \ a v - 'in no. | 
telephony eornrnpnieation equipment in the form of a facsimile machine, slep 303 determines whether the s 
come>UBieatlon is a fecsimile, if the communication is not determined to be n-»snlngfdl (e.g... She data | 
format being transmitted is not recognized) , the connection between the telephony communication | 
equipment at the source and She internet server is terminated at step SO T. However, if the communication s 
is determined to be meaningful In step 309.. She process proceeds So steps 310 and 31 1 . | 

! -ter>-.. < b =i fjvM (x soMofu) Jvi^ v.'^ - v.*v.r»v. H^^. ^ s -• iho ~ r« o- k> 

* b se c i f si i ^ I t s I e >vi <*t n nfu * | 

and converted data may then he sjoreb as 3 precautionary measure sn ease there ss a pmriern w<m s 
transmission of the data to a csesSioatron. A; step 310, the internet server captures a telephony destination a 
cods (e.g., destination facsimile telephone number? provided by the telsphony communications | 
equipment that originated the communication. In addition, the internet server receives the data (e.g., | 
facsimile | 

transmission date) from within the communication and convents the data received to an appropriate form | 
(the Internet protocol (IP)} for sending over the computer network (the internet) . The process then | 
proceeds to step 31 1 where the internet server stores information such ss the ieiephony destination code | 

After steps 3 10 sod 3 1 1 , the process proceeds to stop 3 1 2, where the telephony destination code | 

t i ! ^ 1 i. v, t* !) U 1 O JM U Oil 5>S O ^O O V i>0 IK 

<. ~\ uh „ i! t ( h>b < r )pp ± m * ->t 3 v t s tele ^ do o t*. | 

corresponding destination Internet server The destination internet server for telephony destination codes s 
not included in a look-up Sable tor other suitable mapping mechanism} may he determined based on, e.g,, s 
area codes- when the telephony destination code is a telephone number For instance, with respect to a | 
facsimile communication, the Internet server uses a look-up table in step 312 to identity a destination | 
internes server based or the destination telephone number captured from within the wmrsjunioation in | 
step 310. in steps 31 3-315, She internet server determines the most efficient method of communication | 
with the telephony equipment at the destination. Specifically, step 3 3 determines whether any internet | 
server on the network is local to She destination.. e-9-> based on wtsether the destination internet server | 
u„n o sn o a i< c « i i *> i> < j, « i t i o n j. ^ ^-4njf<*o r <:» | 
is local to the | 

destination, the destination internet server is designated tor communication in step 318 before proceeding ?: 
to stop 319. | 

>-*coe\et )t»tep^ ^ets c< «^t stno • le-'-s-I s v>v tc the oes' v. ^ s:an,-e t, - s^ rss | 

other available communication- system wili be needed to communicste with the destination. Another | 

comfnunioation system may be any of piurai systems iriciuding. for example, a telephony communications I 

system (e.g<. the PSTN) bf even a LAN or WAN emulated telephone commtifiicaiioris system. Tiie | 

internet server evaluates the other available communications systems available, by determining in steps | 

314-315 the ssasr costly communication rising those other available communications systems. For | 

instance, in step 314, the Internet server evaluates ccwnmunicailorfs costs associated with the other | 

o soie^ "irxfr-rc ^t , n^v,sb' , 'i r- , &'-c n-t> Cvi,i!\ if ^c^poH v interns! s* jv* j s | 

seiscted to communicate with the other available oommnnicaiioiis systems In steps 31 6-31 7. For | 

Instance, the costs of communicating with the destination using one of at least two internet servers In | 

combination with the other available communications systems are compared in step 31 5, the iesst costiy | 

Internet server being designated for comrnunlcstlon In steps 318 and 31 1, A mors detailed sxampls of | 

stops 314-31? follows, assuming for lliustt'ailon purposes that a telephony communications system, e.g., 1 

the PSTN, is the other communications system used to facilitate communications to the destination, in | 

such a situation, the communications costs may bo evaluated | 

In step 314 by comparing she costs of sntraLATA communications over the PSTN to interl.ATA | 

v .\U\^ 1 ' ler*. 1 A ^ ^ >iv f ( * h c ' 1c t - d? ter ^'irwr v 3\ * x< >.o- "s r ' )nt„! V 4 >o r i-' in . at on 
are less than the costs of inJratATA cornmnnication, an internet server outside the LATA of She | 
destination ss de^gnated for communications In step 318 hsfors prcjceodlng to step 319. In contrast if it Is * 
determined in step 315 that the costs ot IntratATA communications are less than snterLATA | 
communicstlons, an internet server inside the LATA of the destination is dssignatod for communication in | 
step 3 1 7 before proceed s ng to step 31S.. I 
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in step 318, routing data and payioad data firom the communication ans stored In step 31 1 are | 
communicated wttrs toe internet server designated to the appropriate oris of steps 318-5s1d tor prooessfno s 
of data. | 

it should be noted the!, in some Situations, no communication is performed between internet servers of | 

the network. For instance, this situation may arise if no internet servers are iocs: to the destination and | 

the Internet server receiving communications from the source Is determined to provide tha least oostiy | 

communication to the destination when combined wish ins other available communications systems. s 

Figures 4 and 5 sfestrste an axarapte of processes implemented by an Internet server that rece-ves a s 
communication over the internet.. At step | 

402, the internet server detects an incoming commurtieaSon. The incoming communication msy have | 

an internet Sesvsce Provider. Such & oornmurscallon likeiy inciades siformsslon sent through a modern, s 
Alternatively, fee communication may have been passed fem a different Internet server, "or instance, the s 

- .. ->0 tA..:.m^:,C!> S > 1 i- X 'V i it-- st:f t:f „ \ ; rt: < t, ftp * V- It' „. .. f. Or ^ 

communication may include touting data and payioad data as indicated, e.g., in step 319 of Figure 3 | 

Once a communication Is eta-tented in stop 402, th& internet server determines the source of toe | 
communication sn step 403 by. e,g.< evaluafcno. information soot witn the cornmomsafeoa For instance, the * 
internet server can determine wtiether an Internet address corresponding to the message source is the | 
same as the Internal address cofjwponcirng to any of the clients or interna*, sarvers In a database or iook- a 
up table, | 

if the source of the communication is determined to be a client in step 404, standard Internet protocol | 

handshaking procedures ana followed in step 485 to obtain the communication. Ones the communication 1 

Is received, it is generally handled in steps 408-408 sod 41 1 in a manner similar io steps 307 and 309- | 
31 1 of Fsgurs 3. For sxampia. the commuoiostion is broken down into foutar data and psylosd data, 

convened into dais appropriate for communication on the network, and stored for precautionary reasons, ?: 

However, the conversion of | 

step 40B differs from that performed In step 310 which converts data from a protocol used for | 

communication over telephony communications system from which it Is received, white step 408 converts | 

data from a protocol used for communications over a nstmnk system such as the Internet , Both | 
conversion processes however conclude by proceeding & 

404 and 410. the process proceeds to step 411 where the connection is terminated. For instance, if the 
communication ss determined not to have beers initiated by a client in slop 104, and the communication ; 
determined not to have been initiated by an Internet server in the network in step 410. It is presumed (hi 
tha communication was Initiated by an Impermissible source. For that reason, the connection is 
terminated in step 41 1, 

Aitematsveiy if the communication is determined at step 41 0 to nave been initiated by an internet serve: 
m the network, the process proceeds to determine the type of communication received, e.g., as 
demonstrated by steps 413 and 419. For instance, the Internet server determines whether the 
communication is a fax in stop 413, and wosthsr the common I cation la a status message in step 418. 
Detem'sioations Ilka these have conventionally enabled ins evaiuaSon of specific status hits In the 
communication protocol, or the chanso-erlsiics of the data within the communication Itseif. 

More spaoifleaSly, in stop 413 of tha illustrated embodiment, the internet server determines whether the 
data sens within the communication represents a facsimile, if it is dstesrnineb m step 413 that the 
communication received represents a facsimile, the process proceeds to steps 4 1 4-41 ? which break 

for ■ communicating, and etetarmsna communication resources io m ntiirxed. Specifically, e.g.. in step 4H 

identification data for the interns! server from which the comrnunloatlcn arrived. "The Internet server that, 
stores, in step 415. the !nfonr!s!!oo captured in slop 414. The telephony server compares svaiiabia 

usiisesi m step 416. Tha rasouross of step 418 are then used to comtnwtsoate m« payload data in step 
41? 

succsssfui, step 418 forwards the process to step 501 of Figure 5 where a status message is updated t< 
refect the successful stattis. Thereafter, the process proceeds to step 5S2 of Figaro 5 where the updsts 
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status message its sent to the origin internet server. However, if the communication is not deerosd 

< s ; * > t-r> < n s < is i p "t " "< -v * o »t ■> f c iht "c vurj >ttnts 

repeated a predetermined number of 

times (e.g. . 3} . if the ccsmmwfsisafe is suceessfui after the predetermined number of attempts, the 
process proceeds to steps 501 and 502 for the processing described above, if she communication w not 

message ;s updated to reflect failure stsius. Thereafter, the process proceeds to step 502 where the 
updated status message ts sent to ms mom internet server. 

if c \ ^ C ■> IP > ' l« 1 \ 5 C \ \ > \ ^ ■• ^ - < s C . C S^ ~ 

- " 1 ^ j c c. * ^ i 1u < - - o' )s> ' ' . ' i ' v ---co ^ i' • *4 r 4 
performs the functions specified in steps 421-425. Specifically, the Interns* server captures, in stop 421 . 
routing information and status data from the communication, and stores the same in step 422. For 
example, the internet server captures ieiephony source code, tsisphony destination cods and a status 
message from the communication, and stores the same in a client database. The internet then proceeds 
to steps 



However if the Cemmutifcafa is deemed to be other than 3 Status Massage, the internet server 
performs fmebom sccofdfng to a different management process, as indicated -n step 420. Such 
processing way be wrlh respect to, e.g.. 

As an sissroafive to sending Ssatus Messages in step 502 to Indicate a fas Sure in communication, an 
optional error processing may be conducted in accordance with steps 506-509 of Figure 5. Specifically, 
as shown In step SOS, the Internet server may contact the destination with vc-tce instructions, &,§., to help | 
siieviata potential problems giving rise k> the failure. For instance, the voice instructions might direct the 
user to turn on 3 piece of telephony communications equipment. The alternative error process then 

instructions are sent, if the contact is not ready for correction in step 

507, instructions are set for a call-back in step 

508, However, if the contact is ready for correction in step 507, a now destination number is accepted in 
attempt communication, 

As mentioned previously, the process described via the specific embed i men t of Figures 3-5 

i voice data being communicated between source 10 and destination SO. For instance, 
a generated by telephony communications equipment is communicated over the telephony f 
> i h s ' N \ <. 4 \ i.f v. 5 -.?!..' ■•« >lsasy ass sriov/ri $ 

■s§ of step 308 msy not be needed, 

ss communications from the internet containing voice data, She 

handled by applying the process shown in steps 414-41 ? with respect to cofomunicatsoos containing 
facsimile data. As with the facsimile communications, source identifying information (e.g. telephony 
source codes), destination identifying information (e.g.. teiaphooy destination codes) , Identifying 
Information for the internet server corresponding to the source, and the data Itseif are captured in step 
414 and stored In step 415. Also simiiar is she procedure for communicating the data to the destination 
specified, where the method of communication Is determined in step 416 based on the factors previously f 
espoused, where rhe communication <s attempted using the determined method m step 417. and where 
status updating and post -communication activity is bandied in steps 418 and 501-509 The iiiustrafed 

telephony communications equipment connected to telephony communications systems. Because 

enabled using protooois such as RIP (nsaMime transport protocol) , the system also provides for real- 
time voice data communications 
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g„ PSTN) and equipment (e.g.. analog and digital telephones) . As such, the present invention provides | 

(e.g., compyfe; adanSens > as t:-e scv-ice o : dest-'swt. and wM^X. feou:r ; ng spscjai communications 

equipment (e.g., ISDN communication Sines} So repiace exlsfino. telephony communications systems (a g., | 

the PST N; pressntfy cosw^sd to trse telephony communications equipment at she source and | 

destination, | 

>t v-^fft Fn." ^ aiteu/ 1 — ■« at sn > -c ^vC^i rtrs*-^ it - ; 

perform&d by the present invention are transparent, or nearly transparent That is, when compared to | 
iv'P-vPt *n< v.c >^ i jSk ^ , s iio ;> ,~\ >\ ■> ■> o " c oi -on,.>^ - r > s o \ cc v - 

* iiifetniststjf t>i i U- i«<anf- !iqU«^ =1 >^ - , ■> ^ i of | 

ieiaprione- number or E-ma;f address of destinations and sending information ns.g.. voice or data), s 

an initiator at source 10 must access an interna*: server by submitting identifying, information | 

corresponding to thai interns; server. Examples of conventionally used identifying information inctude a s 

telephone number. internet | 

address, or some recogmssu" cods corresponding to either (e.g., patch cod® processing or the Site) , | 

^ o th<? neioe 5«<v(^' r <s f x<. „ ; •> vup i^ts^o-u - ^oUrt ncvs » s? v ^ w I 
telephony oommusseetions equipment gees "off hoos"!, so that tna connection to the internet server is 

to s ^ <)j -» « *c ^<.u> » i b> >^ >»\ } e < b'*!! Set «nfej i,aJ\jt nt^i 

(haroSvere and/or software) for defecting the occufrence of such a triggering event and automatically | 

establishing a direct tie to the internet server. AfN services may also be ufltkad to ae-hieva this function. | 

•Once the initiator, at source 10, has estabiished access to the internet server, for example through an a 

Internet Service Provider .{ISP} , communication may be conducted in the ordinary manner, whereby an | 

snrtisiof at source "10 submits a telephony destination coae followed by payicsd data. Conventional s 

methods for submitting a talophorry dsstina&n cods inciuds, for oxasrspSe. numeric entry and voice | 

ref>;>gnjtion systems. The Internet ssrvsr may or may not prompt input of the tsiephony destination code s 

from the irariafor using wnvtumami meam (e.g., audio or visuai indicator or request) ones access has | 

faseo established. ! 

Figure 6 pto«des a bnet «K3rr!pt« of f;ow in operation of the llkisirated system communicator: may be s 

initiated by an initiator at source 10 csing the present invention. At step 601, the initiator accesses the | 
internet server by entering identifying information manually, in step 602, the initiator at source 10 v/alis fcr s 

an indication from the Internet | 

server of sticnesstul access (e.g.. an auditory tone) . Although such an Indication may or may not be | 

communications, parslcwlahy when usad In combination wtb a process for automating i<i»sniltlcailon of and s 

iviote specitlcaiiy, for pcrposas of this example, assume that th© telephony com rminsea Sons sq^ipmant | 

be-ng need si the source ;s a sfandarci aiisiog telspnone. When the internet server is accessed s 

aotornaScaiiy and an auditory tone is provided by ths internet server in response to access, a person | 

vdshtng to initiate communication* using the ieiephooe hears t»s toe g«i?«fated by tt?e internet server sn | 

■^ci.^^ *t^dw i ->t s th-^t t^n^ hi inta<^ m pi/ wMciti- >x -nr> | 

norrsbef (i.e,. Ih« destination identifying information} and proceeds with the comrritinlcaticn, as dsscriOed | 

Irs stepe 80S and 804, As scot!, the penorrnance of commcrslcation fanctions by the present invention | 

Vantage P<mi at Destination | 

From the vantage posit of dastinstion 80, the communication fenoilons parfoivned by the present | 

irsvention are oornpieieiy iraospamnt. Tiiere is no need for telephony communications equpnent at | 

destination 80 fe input any special access or identifying information because the communication has | 

aiion information for the source and destination has already been | 

he telspixsoy oommunioaflons system create* a virtual Circuit between the | 

telephony communications equipmen; at the destination and the corresponding internet server which is | 
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that reason, destination 80 perceives ccromunteaison performed «sing the system and method of the a 

present invanfiori as ordinary communication. | 

Vs ofiu."^* x sit if , ci isoc* t» 0 1 t<> ek e* x-i, ■* ih* , 1 otajoso it'v* v g | 

telephone csbSs from sources having accounts with different telephone carriers although the pathways | 

over wWctt each telephone cart likely differ, the difference is transparent to the recipient | 

Fig. 2A is a black diagram of an exemplary embodiment of an integrated telephony system of the present | 

Invention. The illustrated embodiment of the present invention is intended to comprise the gtustnted | 

smegrassd telephony system, which comprises severai different elements connected together; a may also s: 

comprise a subset: of the iiiusfrated systems. Aitemativ'eiy. it may comprise another system which in sum s 

x , 'is otht i!> v x x- i f Jiji'sa'n xf liost -v-x ^ " Vy* c<es .jit sii r o s,ixx<' of t>t>x^< | 

elements shown. | 

in the Illustrated Integrated teispheny system, many types of telecommunications and/or information | 

technology elements are connected to a LAN -basse! system, I.e., a LAN-based exchange 120 for | 

faciiitatlng: the exchanging of telephony anchor non-telephony traffic among the various elements | 

connected thereto, I 

LAN -based sxcbsoge 120 may serve to emulate a trad&onai telephony csommuoicaibns system, such as | 

based, is can also be implemented so that if concurrently serves as a traditional LAN, offering networking | 

capabilities for non-telephony traffic fe.g , interest email, vvordprocessing documents! as won as for s 

telephony traffic (e.g., faxes, two-way mai iima voice communication, and mors specifically, | 

communications between originafion/dessnaiion telephony communications equipment (e.g., analog/ s 

adciresssei fas machines; , 

Accordingly, Fig. 2A show LAN-based exchange 120 coupled to telephony oomrmtnications equipment | 

{comprising, e.g.. standard telephone sette) . fax machines, and dial-up PSTN-interiaoing modems) 1 1 2, | 

g.. a PC or work station i 118, and the Internet 1 1S. * s 

Teiephony corowRsnicatrans equipment 112 is connected to LAN-based exchange 120 via transmission ?: 

link set U {a set comprising one more links) . 1 

U-t-o on; ;unir.: "e3i\>m intern i 14 :s ojuosrted =o LAN-Pos-ed e^hjn>>- \;C >^»jn(tts«!> :si\ | 

set L2. General paraose computet 1 16 is connected to LAN-based exchange 120 vsa transmission htm set s 

IS. internet l is is connected to LAN-based exchange 120 via frsnsmission link set L4, in the illustrated I 

system, fink sets- Li, L2, 13, and L4 are all hirjireciionsi. Unk sets Li and 12 *ach carry mainly just | 

feieoncny fraffto, wnsie i:nk sets L3 and ;.-4 eacn cany both teiephony traffic and oon-teiepnonv tfatlio s 

Genera! purpose oompoter 116 may be equipped wish appropriate tnuitimedia and other Ifiteifacinrj a 

eqifipmeot to facilitate teiiephcsny applications (over iis iiok set connection 13 to LAN-based exchange | 

12QV such as sanding and receiving interne; faxes and other types of virtaaf faxes, realtime duplex voice | 

snd/or video oornmuniostions (e.g,, srnoisting a video phone or a voice telephone) , and wrtuai or | 

ems.:ta;ed modem communications, in addition, genera! purpose computer 1 16 may further be connected | 

to standard telephony communications equipment, such as an anaiog phone set or a diai-oui type fax «s 

machine, and may be provided With an interface for receiving the signals from such devices, converting *: 

such senate to ih& appropnate-forma; {e.g.. analog to dsgrtai convetsran) and fonA'arding them to LAN- s 

based exchange 120 via link set 5.3. Fig. 2B shows LAN-based exchange 120 implemented as a dient/ | 

server architecture, with one or s number of hosts serving as internet teisphony servers (ITSs) 122 and | 

the rest of the | 

netwarssed hosts &esng internet telephony {ITCsj clients 124-1 , 124-2, 124-N. | 

Separate icsoat iTSs (f.tTSst and/or pubilc ITSs i'PITSs; may be provided at remote locations, tbs distance s 

„t x , xi ' , r .t, N ""o.!\1o> "3 vf'C \ x,on -< -c - ^ < % x x> r< " "s if 1 s gs > 

each other {i.e., notify each other) their respective service areas (area codes. HXX, LiTSs, ...) , and the | 

iTCs each register with their respective ITSs that serve mem. Standard telephone connections (phone, 1 

o< s Km* lib tJ\'t^^ IJT' FP' ht- > - o >^^^ < 5 d- <.oo | 

connection. | 

Registehng the teiephony destinafion address may be dons by, e,g, ; using a wsb browser interface. | 
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dialing directly iota ihs ITS to register pertinent information, or interfacing with a manuai operator, if no 4 

focal ITS is available for 3 Jong distance call. I.e., there is no serving fTS ciose enough to the telephony | 

sesiinstfors address to completely avosa long distance charges, than \m <sa« snotties foe routed to the n«« si 

cheapest in terms of Song distance costs ITS (FITS or UTS) , | 

Fig. 2C illustrates a high-level flow chart or the gensraf operation of ihs telephony clients 124-N shown In sj 

Fig, 28, in accordance wlfh 8 particular exemplary embodiment. As indicated in step S10. a telephony | 

client 124-N registers Its IP address with its associsied teiephorsy s«fw. This may be done, eg, during i 

bocmo time, if teiepnorty &m* 124-N is a software impismsntation. in | 

addiilon. in step S10, the telephony dseni 124-N wll fee configured in accordance wih the IP-compliant 4. 

addressing: scheme of its associated tetspnony server 122. in step S12. telephony ciieni supplies 3 4 

diaf one to a handset speaker {not shown} or a multimedia speaker {not shown) (for hands tree operation) 4. 

to emulate the protocol of a telephony communications equipment (vis a dial ion® generation device | 

which may he provided as a peripheral to the compter running me client or may be gensrer.ed by | 

appropriately oontfoiiing an audio output port of the computer} , Telephony ctsent 124-N will then wast until i 

the user inputs the destination phone number (vsa m sppropnsse inpai device {not shown), e.g.. a 4 

handset with a telephone -type key pad, a standard computer keyboard, or through a microphone Input | 

and an appropriate Wed sofevars-tmplemenred speech recognition in t erfac&) . in s;___sp S14, the 4. 

destination phone number is receives; end sent to internet telephony server 122. in step 818, internet | 

telephony server 122 wis tr*en choose tne corsneded link through which * snoaid route she phone call, 4. 

number, and route Us packets eccordlogiy, | 

The alxiva-rje&onbed variations ot an internet ieiephony server (ITS) can fc-s implemented locally in a j 

business or agency much like a PBX. and/or one can be impiemented publicly end shared by | 

Independent businesses and individuals end used for routing to other public or iooai ITSs and provide an | 

Interface to existing telephony communications systems. | 

Additional housekeeping information may be embedded into the protoooi used to transmit sail information | 

{housekeeping as weli a* paxioac ^cn adu nona ho*,s*v*e* *>g ^cr «)%tto« o\jv toHk!« or i<tentt* *» | 

indicating the typo of cat! being made {some example call type categories am: voice, fax, video, | 

This information may fee ysed oy an ITS, by siropiy r^dirscting certain types of calls, depending upon its | 

type. Certain call types (e.g., faxes) are weii-seited for handling by other systems. For example, incoming | 

fax^s oouid fee intsresptsd at the ITS (rathar than sent to ths Internet telephony client (SIC) ) and sent to a | 

fax server or to an emsli server for emailing to the intended recipient. A ssmple flow of such a subsystem sj 

(provided as part of an ITS, an ITC, or eveo provided as a ssparste system oras a sub-system In other | 

appitcaflons) may be as follows;. | 

0 ) Determine the fyps of call {fax, voice, date, video. ..) . | 

(2) Determine routing and connect to the appropriate appiication {server) . | 

(3) Perform the necessary protocol and/or data fyps (e.g.. digital verses analog) conversions.. | 

An ITS may handle voice and fax caiis in She toiiowing manners, respectively. | 

If a V0:o8 call is fecelved (a call may be switched to the ITS via AIN or arsother mechanism) , the iTS | 

determines thsst ths call ss e voice call. If the telephony destination numbsr Is served by a client. (ITC) of sj 

the iTS, the ITS wili stfempt to talk to the ITC. if the ITC is not responding, the ITS may arrange ter tne 4. 

sending of a message to the Intended recipient of the voice call, | 

if the i'TC responds, rs announces {sndfbiy, vssaaiiy. and/or through other means) the receipt of a new oaii. 4. 

and than awaits a naspons© from the receiving user. If no such response Is received, the ITC sari aot | 

acccrdlngly {e.g., fake a voice mail message or receive a text message) . if the receiving user answers | 

the oaii, appropriate conversions (at the ITC or the ITS, depending upon the type of receiving equipment | 

and sis connection to the ITS) vwtt fee impiamanted so convert the IP-earned vosce data to a faro susiabte 4 

for the voice interface at the receiving end. and vice versa. The ITS will wait for aii parlies but one to | 

fax machine or to a fax server (either directly or via an ITC) , the fox Information will need to be converted | 

\ o t > i t d ? ' t t»<. h Ah, < n > vi k I <.\ t t .ijni . j 

format for receipt by the fax machine or fax server. If the ITS Is serving as a fax server, it may simply fake | 

the fax and email li to the destioaiton user's emsss address, and. if the ITS has been configured to do so, it 4 



CXV A0001074.012 



■Sores csf the benshis of an i?S/i?G m<M®c&m in: 
wing for phone and dais, by providing for ihe run 
{company intranet (s> . LANs, and WANs) : ths w 
of telephony services (e.g.. new UTSs may be e 



■ig of si) telephony applications over data wising 

f added); the radsioiioo in complexity and expanse o< 
switched networks (public, private and hybrid) : fhs replacement of switching with a system which aiiows 
hundreds or thousands of eabies squired for switched system* to he reduced to one ot several: the mo? 

^fo p-< rni!! nt -"jnt ■> 4> t c & cn of 'r>f)\* w« fu ^ o n « -wx* ^ ^ d k< i 
:« telephony personnel, since at! telephony activity w»8 be done over a o'als network and tegyiar 
computers (no special personnel or training will be needed for special exchange equipment, wiring, 

network and spplicafcom on the same computers; m ITS can determine the type of each iocesswg call { 
3, fax, voice, ..,) , thus facilitating the provision of new and enhanced features (e.g., one number can be 
used for s person's voice and fa>:; voice calls are delivered, and fax csils ars sniercepied and 
aotomatioaSiy sent i'e.g,, emailed) to the receiver} ; and a reduction sn fee cost of 



iong distance calling by routing ovsr the internet. While the invention 
example embodiments, it is understood that the words which have bs. 
description, rather than words of isT-ilation. Changes may be made, v 
claims, without departing from the scope ana spirit of the invention in 
invention has been described herein with reference to particular rnea 
understood that the invention is not limited So the particulars disclose 



s been described by way of 
materials, and embodiments, li i 
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